Modulation by Co(II) of UV-induced DNA repair, mutagenesis and sister-chromatid exchanges in mammalian cells.
In bacterial test systems, Co(II) has been shown to be antimutagenic in combination with several chemical and physical agents. To investigate whether such modulations also apply to mammalian cells, the effect of Co(II) on UV-induced mutagenesis, sister-chromatid exchanges as well as DNA damage and its removal was determined. Co(II) itself is weakly mutagenic at the HPRT locus and increases the frequency of sister-chromatid exchanges. Additionally, at both endpoints the metal ions enhance the genotoxicity of UV light. To discriminate between an enhancement of DNA damage and an interference with repair processes, the number of pyrimidine cyclobutane dimers was determined by HPLC. While the induction of these DNA lesions is not affected by Co(II), their removal is inhibited at concentrations of 75 microM Co(II) and higher. Analysis of the kinetics of strand-break induction and closure after UV irradiation by nucleoid sedimentation reveals an accumulation of strand breaks in the presence of Co(II). This indicates that either the polymerization or the ligation step in excision repair is affected. Since similar interactions with the processing of UV-induced DNA damage have been observed with other carcinogenic and/or mutagenic metal ions, this appears to be a common mechanism of metal genotoxicity.